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* HW QUIZ 4 (15 mins!)

Linear Transformations worksheet: list ALG2
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SHAPE Mean | St.Dev. Min Med Q3 Max 10R Range(#)

lleftsk|30.2 (696 |12 | 26 [ 30 | 36 | 40 |10 |28

.|leftsk| 402 [6.96% 22 [ 36 [ 40 | 46 | 50 | 10 % 28+
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Standardizing Observations

1)  Youarein a history class and a math class. You take your chapter 1 test

in both classes on the same day, and get them both back a few days later.
Your grades are as follows. Which class did you do better in?

History: 81% Math: 75%

2)  Same scenario. More info. Which class did you do better in?
mean: 76% mean: 70%

Sowe

3)  Same scenario. More info. Which class did you do better in?

std. dev: 8% std. dev: 2.5%

Linear Transformations worksheet: list ALG2

SHAPE Mean | St.Dev. Min [ Med Q3 Max 10R Range(#)

lleftsk|30.2 (696 |12 | 26 |30 | 36 | 40 |10 |28
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When we add/subtract a con it affects the...

measures of center: Mean, Med, Quartiles N \‘\d\Vid\U&Q

2 g Q Qy Oosecvations

When we multiply/divide by a constant (a), it affects the ...

measures of center and spread: IQR, std. dev. )y—\M\ Q \@,fc.

+0 =}
What is never affected??? mean - qu.a S ' 'Ll.

SHAPE! Med= qo fQﬂ‘~3'cl

Standardizing Observations

So how can we compare one observation to another observation if they
don’t have the same parameters (mean and std. dev)?

compare each observation to IT'S mean and IT'S std. dev.

Called: STANDARDIZING 7

® Called a Z-score Z=

® Z- score tells us... how many standard deviations an observﬂat[on is
above/below the mean _ 1=t .~ WTTD_Ar0g
- =] — } ¥ - ¢ :

® Cancels out all units and gives us an idea of how common the value is
or how unlikely it is 2 - -

® Standardizing makes the mean = 0 and standard deviation = 1
® Generallyif |Z] >2, itis an unlikely value.



Example: The heights of 18-24 year old women have a mean of 64.5” and a

standard deviation of 2.5” & X

We know a woman who is 69” tall. How does she compare to the rest of the
women in her age group? Calculate her z score, and interpret what it means.

2. 69-695.\ @ s doviations above the
23 QL gE \\n,'\a(M‘ of v WA Mf—

Example: We also know aman who is 71” tall. Who is taller relatlvely? Men

Example:

To be certain that you would be=ateepted to the college you want, you would
need an SAT score of at Ieaowever you took the ACT. What score
would you need to get?

* For SAT mean = 1500 and std dev. = 250
* For ACT mean = 20.8 and std dev. = 4.8

SKT
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* |t is based on parameters of a population, not sumamry statistics from
asample

* Uses mean and standard deviation (b/c it is symmetric!)

STATISTICS (samples) PARAMETERS (population
mean x o AN
std. dev s o~ c S'Hb'ma.

graphs boxplots, histograms, etc. smooth curve

Example;
In a distribution of heights in a school the mean is 66” with a standard
deviation of 2.8” Which is more unusual, a student with height of 63” or 73”?
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73" %—”’Qé’@ =3.5

THE NORMAL MODEL

* Many sets of data have a special shape that we call QORMAL
-- Symmetric & unimodal
-- "Bell shaped"

* Examples: test scores, heights, weights, etc.

* We MODEL this data with a NORMAL MODEL (or curve)

* It's a theoretical model, not meant to fit the data exactly (real world
datal)

* Example: PO?

\\Q{o{\\\ﬁ

Notation: N(u,0)
N‘)ﬂ“‘,~

N (ws,35)
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Empirical Rule: In a normal distribution with N(u, o)....

KN

[ 6% % of the observations fall within A}" - G/

[ ] |6 % of the observations fall within M 1 a r
° gl, |r 1 % of the observations fall within Mt ,50-'

¢) What percent of people scored under 94?

F(X < ‘m—— nommakedd (-e19,94, 100, 1)

d) What percent of people scored between 90 and 110? = 353 % /

F(QO‘)@ Il 0>=norrm!26&F(70, 11 100 1)

e) What is the chance that someone scores over 120? = Ll(ﬂ.% '/

P(xo126)= 0105

f) What is the chance that someone scores less than 80? N(l\bo ‘l l')

?( XL%(D-— 0.1050

4) What blood pressure has 25% of the observations below it?
5l.
Pxea )=025 3

]ﬂVﬂOYﬂMZ@Q,M,O’) A0
A=199765 vaits

5) What b.p. has 60% of the data above itz Y% 607

P(X>B)=0.60 _
°(x<B)-040 ‘
B= [62.4 oits

Example: Suppose scores on an IQ test can be modeled normally with a
mean of 100 pts. and a standard deviation of 16 pts. ( >

a) Draw & label the normal model ( ‘ i N IOO! N’

—00 52 68 84 (00 N Bz jyg OQ
b) What percent of people scored over 123?

( X > IZ3> =00?53=7537

lower ufger

r\o(m&\cd\{:( boued., poond, A ) 0’)
nomalehé (123, oo, 100,16)

CALCULATOR:

Another example: Blood pressures of high school students ar

1) Sketch the normal curve 120

QH ,,\%B\&O éhm

2) What is the probability that a randomly selected high school student has a
blood pressure of 180 or above?

P(x2190)= 0.56%9

3) What is the probability that a high school student has a blood pressure

between 160 and 2307 \7 U (04X~ 230): 0.60%4

oQ

6) What is the IQR of the blood pressures?

151 1,
mﬁ

Q. |20 Q-

P(X< Qb: O.25 QA TeS b
P(X < @Q 038 Q7 190. 235w

P (x> Q3)=0.25
|QR=0(, c



WORKSHEET 6A

1) Suppose the average (mean) price of gas in a large city is $1.80 per gallon
with a standard deviation of $0.05.

a. Convert $1.90 and $1.65 to z-scores.
b. Convert the following z-scores back into actual values: 1.80 and —1.60.

2) Suppose the attendance at movie theater averages 780 with a standard
deviation of 40.

a. An attendance of 835 equals a z-score of:
b. A z-score of —2.15 corresponds to an attendance of:

3) A packing machine is set to fill a cardboard box with a mean of 16.1 ounces

of cereal. Suppose the amounts per box form a normal distribution with a
standard deviation equal to 0.04 ounce. l(ﬂ 0%.
-

a. What percentage of the boxes will end up with at least 1 pound of cereal?
b. Ten percent of the boxes will contain less than what number of ounces?

c. Eighty percent of the boxes will contain more than what number of ounces?
d. The middle 90% of the boxes will be between what two weights?

Answers to worksheet:

1) (a) $1.90 => 7=2 M
$165=> 7=-3 Z g

(b)Z=1.80 => $1.89
Z=-160 => $1.72

2)(a)Z2=1.375
(b) 694 people

4)N(60, 17)
(a) P(X > 60) = 0.50

*60 is the mean, so 50% above or below
(b) P(40 < X < 80) = normalcdf(40, 80, 60, 17) = 0.761
() P(X < 30) = normalcdf(-E99, 30, 60, 17) = 0.0388

5) 64.46 units

4. The life expectancy of wood bats is normally distributed with a mean
of 60 days and a standard deviation of 17 days.
a. What is the probability that a randomly chosen bat will last at least 60
days?
b. What percentage of bats will last between 40 and 80 days?
c. What is the probability that a bat will break during the first month?

aiven a normal distribution with a standard deviation of 15, find . if
15% of the values fall above 80.

6./Given a normal distribution with a mean of 25, what is the standard
deviation if 18% of the values are above 29?

3) N(16.1, 0.04)
(a) P(X > 16) = normalcdf(16, E99, 16.1, 0.04) = 0.9938

(b) P(X <A) =0.10 invnorm(0.10, 16.1, 0.04)

A=16.049 oz
(c) P(X <B)=0.20 invnorm(0.20, 16.1, 0.04)
B = 16.066 0z

(d) P(X <L1)=0.05
LY Qo1 \ ¢ §% PX<L2)=0.95

L Ly L1=16.0340z  (16.034, 16.166)

' L2 = 16.166 0z
(3) y c=15

157.
/
AA 80(@

2= XM z=invnorm@.<zs, Osb
g 2=1.030
Z =80-M
(S
.036> 80-1x
IS



as N

2 =innorm(0.€2,0,1)= 0.9/5¢

Qﬁ“sq: A9-25

1) N(1500, 75)
(a) P(X < 1410) = 0.1151

(b) P(X > 1550) = 0.2525

a

oS

(c) P(1563 < X < 1648) = 0.1762

(d) P(X>A)=0.15
P(X<A) =085

3) 58.06 units

A=1577.73 hours

WORKSHEET 6B

1. The life expectancy of a particular brand of light bulb is normally distributed with a
mean of 1500 hours and a standard deviation of 75 hours.

a. What is the probability that a light bulb will last less than 1410 hours?

b. What is the probability that a light bulb will last more than 1550 hours?

c. What is the probability that a light bulb will last between 1563 and 1648 hours?

d. 15% of the time a light bulb will last more than how many hours?
2. A water fountain is designed to dispense a volume of 12.2 oz. with a standard
deviation of 0.5 oz.

a. What percentage of cups end up with at least 12 0z.?

b. 75% of the cups contain more than how much water?

c. Find the I1QR for the amount of water dispensed.

d. Find the 90" percentile for the amount of water dispensed.
3. Given a normal distribution with a standard deviation of 10, what is the mean (m) if
21% of the values are below 50?
4. Given a normal distribution with 80% of the values above 125 and 90% of the values
above 110, what are the mean and standard deviation?

2)N(12.2,05)

(a) P(X > 12) = 0.6554 = 65.54%

(b) P(X > A) = 0.75 A=11.863 oz.
P(X<A)=0.25
(©) PX<Q1)=025 Q1f=11.863 0z IQR = 0.674 oz.

P(X<Q3)=0.75 Q3=12537 oz.

() P(X<B)=090  B=128410z



